We examine if language differences explain heterogeneity in corporate decision-making. Speakers of strong "future time reference" (FTR) languages (e.g., English) are required to distinguish between the future and the present, while speakers of weak-FTR languages (e.g., Chinese) are not. We hypothesize that speaking about future events in present tense results in firms perceiving future events of relevance for corporate behavior, e.g., adverse credit market conditions, as less distant, and we apply this argument to the precautionary motive for cash policy. Firms in weak-FTR language countries are found to have higher cash holdings for reasons not attributable to industry, firm, or country characteristics. We find that weak-FTR language firms' cash holdings increased relatively more post the 2008 financial crisis, potentially because future events appear less distant in weak-FTR countries. We also find that Hong Kong based companies increased their cash holdings as a weak-FTR language increased in importance in the business domain post the 1997 handover event. We find that firms in weak-FTR language regions have higher cash holdings than those in strong-FTR language regions even within a country. Our linguistics hypothesis adds to emerging research on the effects of language on economic behavior, introduces a new explanation for heterogeneity in corporate cash policy, and informs researchers about the mechanisms behind the formation of beliefs within firms.
The diversity of languages is not a diversity of signs and sounds but a diversity of views of the world. -Wilhelm von Humboldt, "On the Comparative Study of Languages," 1820
I Introduction
If asked what someone will do this coming Sunday afternoon, a response by a speaker of the English language may be "I will go to the theater." In contrast, a Chinese speaker would not use the equivalent of "will" to mark the future but would simply refer to the future in present tense, i.e., "Wǒ qù jùyuàn", or "I go theater" in English. More broadly, it has been well-established in empirical linguistics research that different languages have very different ways of grammatically referencing the future (e.g., Dahl (1985) and Dahl (2000) ). That is, while some languages require the speaker to explicitly encode a "future time reference" (FTR), i.e., a difference between future and present events, when using the language, other languages do not have such a requirement.
An important implication of these language structure differences is that speakers of weak-FTR languages are not habitually required to distinguish between the future and the present in an explicit way that are strong-FTR language speakers. In this paper, we examine whether such language differences can explain heterogeneity in corporate behavior and decision-making.
The notion that language may affect behaviors has a long history in interdisciplinary research related to linguistics and psychology. Specifically, the principle of linguistic relativity, often referred to as the "Sapir-Whorf hypothesis," argues that the structure of a language may systematically affect the ways its speakers conceptualize the world or otherwise affect their cognitive processes (e.g., Whorf et al. (1956) ). Another basis for our study of a systematic relation between language and corporate behavior is related to recent research in applied economics. Chen (2013) reports that heterogeneity in language structure explains a series of differences in economic behaviors across individuals from different countries. For example, an individual's savings behavior is partly explained by the structure of the language the individual speaks. In particular, those not required to speak in a distinct way about future events are found to engage in significantly more futureoriented behaviors, i.e., they save more. As a result, a question for research in corporate finance is whether such language effects carry over to behaviors at the corporate level.
Based on the principle of linguistic relativity and recent empirical evidence in applied economics, we propose a linguistic hypothesis to explain corporate decision-making. We apply the hypothesis to corporate cash policy, the closest analogy to individual savings behavior, at the corporate level.
If a firm engages in value maximization, the cash holdings should be set such that the marginal benefit of cash holdings equals the marginal cost of those holdings. One of the benefits of holding cash is what Keynes (1934) refers to as the "precautionary motive." Firms may be concerned about their future ability to finance ongoing activities and new investments with external finance, resulting in precautionary cash holdings (e.g., Opler et al. (1999) , Han and Qiu (2007) , and Bates et al. (2009) ). We hypothesize that language structure may systematically affect beliefs about the timing of events relevant for a firm's precautionary cash holdings policy. We argue that this may stem from two inter-related mechanisms. First, language may affect time distance perceptions among its speakers, i.e., the perceived time distance to an event that adversely affects the firm's ability to access external finance. Speaking about future events in present tense may result in weak FTR speakers perceiving future events as relatively less distant. Second, language may affect the precision of beliefs about the timing of an event such as a credit market freeze. Weak FTR languages, which by definition have less grammatical future time referencing, may result in speakers having less precise beliefs about the timing of future events.
We report a collage of empirical evidence which supports our linguistics hypothesis. Firms in weak-FTR language countries are found to have significantly higher equilibrium cash holdings for reasons that can not be easily attributable to industry-, firm-, or country-level characteristics of relevance for corporate cash policy. The estimated economic effect is very sizable: Firms in weak-FTR countries have about 2.9 percentage points higher corporate cash holdings compared to firms in the same industry and with similar firm and country characteristics as strong-FTR firms. That is, the average weak-FTR language firm holds about 27.4% more cash than the average strong-FTR language firm. These results are unaffected if we use several alternative estimation methods to address cross and serial correlation in data, alternative language structure measures, and a large number of robustness checks.
We also report further empirical evidence from extensions of the previous analysis. First, we report pre versus post 2008 financial crisis evidence. We find that weak-FTR language firms' cash holdings increased more significantly, potentially because future events appear more vivid and relatively less distant to weak-FTR language firms. Second, we find that Hong Kong based companies, compared to control groups (e.g., countries also affected by the 1997 Asian financial crisis), increased their cash holdings as Chinese as a weak-FTR language has become an increasingly important language in the business domain post the 1998 handover event. Finally, we find that within Switzerland, a country with both weak-and strong-FTR languages, we find that firms in weak-FTR language regions have higher cash holdings compared to those in strong-FTR language regions. These within-country effects are significantly larger than expected based on placebo estimates from Canada, a country with two different strong-FTR languages.
Our study contributes to a number of pre-existing research fields in economics and finance. First, we add to recently emerging research on the effects of language on economic behavior (e.g., Chen (2013)) by showing that language affects, not only individual behavior, but also corporate behavior and decision-making. Second, explaining variation in corporate cash policy is very important in corporate finance research (e.g., Opler et al. (1999) , Kalcheva and Lins (2007) , Bates et al. (2009) , Klasa et al. (2009), and Lins et al. (2010) ), and we contribute a new perspective to explaining differences in cash policy across firm. Finally, in a broad sense our study informs researchers about the mechanisms behind the formation of beliefs within firms that affect corporate decision-making.
That is, our study adds an important interdisciplinary explanations for corporate behavior which adds to previous research related to investments (e.g., Malmendier and Tate (2005) ), corporate financial structures and leverage (e.g., Malmendier et al. (2011) and Cronqvist et al. (2012) ), and mergers and acquisitions (e.g., Malmendier and Tate (2008) ).
The rest of the paper is organized as follows. Section II reviews relevant institutional details and develops our linguistics hypothesis. Sections III explains the construction of the data set and language structure classification and measures. Section IV reports our empirical evidence and robustness checks. Section V reports further empirical evidence from extensions of the previous analysis. Section VI concludes.
II Language and Corporate Decision-Making

A Language Structure and Future Time Reference
In the past several decades, it has been well-established in empirical linguistics research that different languages have very different ways of grammatically referencing the future (e.g., Dahl (1985) ).
Specifically, Dahl (2000) characterizes languages as "futureless" if they do not require "obligatory [future time reference] use in (main clause) prediction-based contexts." Thieroff (2000) refers to this subset as "weakly-grammaticalized future" languages. The important difference between these language categories is with respect to the existence of a requirement to use a specific grammatical construct when speaking about the future. That is, in some languages, e.g., English, "future time reference" is explicitly marked even in prediction-based contexts, i.e., even if speaking about future events that are not under the speaker's control (e.g., weather). In other languages, e.g., Chinese, this is not the case, and FTR can be referred to with the present tense. It is this specific difference in the cross-section of language structures that we examine in this study.
A concrete example may be used to illustrate these language structure differences. Strong-FTR languages require the speaker to explicitly encode a difference between future and present events when speaking the language. For example, a speaker of the English language has to grammatically refer to the future with constructs such as "will" or "be going to." In contrast, weak-FTR languages do not require the speaker to encode any difference between the future and the present. For example, Chinese has no tenses, so a Chinese speaker is not required to use any equivalent of "will" in the English language. As a result, if asked what someone will do this coming Sunday afternoon, English and Chinese speakers respond using different grammatical future references:
English: I will go to the theater Chinese (pinyin):
Wǒ qù jùyuàn Chinese (translated): I go theater
That is, while English requires a speaker to say "I will go to the theater," a Chinese speaker is not required to use any similar reference to the future by saying "I go theater." 1
It is important to emphasize several points related to language structure and grammatical reference to the future. First, speakers of weak FTR languages are still able to distinguish between the future and the present using their languages, but they are not required to do so each time they speak. That is, languages differ with respect to what future reference they are required to use, not
with respect to what they potentially may use (e.g., Jakobson and Halle (1956) ). Second, some strong FTR languages encode the future using a much more complex set of different constructs compared to the English language, but the requirement of explicitly encoding the future is the same (e.g., Bittner (2005) ). Finally, while there exist a number of language structure differences, we focus on one specific difference, namely future time referencing, because it is well-established in linguistics research and recently emerging research in applied economics.
B Linguistics Hypothesis in Corporate Finance
B.1 Principle of Linguistic Relativity
The hypothesis that language may affect behavior has a long history in interdisciplinary research related to linguistics and psychology. Specifically, the principle of linguistic relativity, often referred to as the Sapir-Whorf hypothesis (SWH), argues that the structure of a language systematically affects the ways its speakers conceptualize the world or otherwise affects their cognitive processes (e.g., Whorf et al. (1956) and Scholz et al. (2011) ). The strong form of the SWH argues that linguistic categories affect thoughts through effectively restricting and controlling cognitive processes ("linguistic determinism"), while a weaker form of the SWH argues only that linguistic categories affect certain thoughts and non-linguistic behaviors but without controlling cognitive processes. As a result, the principle of linguistic relativity constitutes one basis for our study of a systematic relation between language structure and corporate decision-making. 2
Recent empirical evidence in applied economics has found that heterogeneity in language explains a series of differences in economic behaviors across individuals from different countries (e.g., Chen (2013) ). For example, an individual's savings behavior has been found to be partly explained by the structure of the language an individual speaks. Specifically, those not required to speak in a distinct way about future events are found to engage in significantly more future-oriented behaviors, i.e., they save more. This empirical evidence is another basis for our study of language structure and corporate behavior. Myers (1977), and Myers (1984) ), and prior research has found empirical evidence of a precautionary motive for corporate cash holdings (e.g., Opler et al. (1999) and Bates et al. (2009) ).
B.2 Mechanisms
We hypothesize that language structure may systematically affect beliefs about the timing of events relevant for corporate decision-making. We argue that this may stem from two inter-related mechanisms. In the context of a firm's precautionary cash holdings policy, suppose a firm is concerned about an event E t i , where t is the time to the event i ∈ {W, S}, W is weak-FTR language, and S is strong-FTR language. E t i is an event that adversely affects the firm's ability to access external finance for ongoing activities or new investments (e.g., a credit market freeze). E t i is not a deterministic event, but there is significant uncertainty about the time when the event will occur. As a result, we argue that the probability distributions of E with respect to t may be different for weak-FTR (W ) language speakers and strong-FTR (S) language speakers. That is, the probability distribution of a future adverse credit market event is a function of language structure.
First, language may affect time distance perceptions. Speaking about future events in present tense may result in weak-FTR language speakers perceiving future events as relatively less distant.
That is, the mean of the probability distribution of E t W is lower compared to the mean of the probability distribution of E t S . For centuries, speakers of strong FTR languages have used what linguists call the "historical present," i.e., describing past events in the present tense, to make them appear more vivid and immediate as a linguistic technique (e.g., Schiffrin (1981) ). Similarly, the technique of "distancing," i.e., the use of past tense has been used to communicate that some current circumstance is distant, in the sense of improbable (e.g., James (1982) 
III Data
In this section, we describe the construction of our data set, and we also explain the language structure classification and the measures used in the empirical analysis. languages for what Dahl (2000) calls "futureless" and Thieroff (2000) calls "weakly-grammaticalized future" languages. We classify other languages as "strong FTR" languages. As a result, Weak-FTR Language is an indicator variable that is one for firms in weak-FTR language countries, and zero otherwise. 4 We refer to Chen (2013) for further details about language structure classifications and 3 The EUROTYP project is the most extensive research program to study the cross-linguistic grammaticalization of future time referencing. The project was funded by the European Science Foundation, involved about 100 linguistics scholars over five years (1990) (1991) (1992) (1993) (1994) , and resulted in an 800 page report on Tense and Aspect, edited byÖsten Dahl, Professor of General Linguistics, and published in 2000.
A Construction of Data Set
4 For most of the countries in our data set, Chen (2013) provides the dominant languages used in those countries. For other countries, we use the approach of Chen (2013) to classify the countries. We refer to Lewis (2009) 
IV Empirical Evidence
In this section, we start by reporting simple descriptive evidence based on raw data, followed by several sets of regressions where we attempt to control for the most obvious potential confounders, and finally we report a number of robustness checks.
A Descriptive Evidence
Several pieces of descriptive evidence are suggestive of a relation between language and corporate decision-making. In Table 1 we compare the difference in mean (median) cash holdings among firms in weak-FTR versus strong-FTR countries. The mean (median) Cash/Assets among weak-FTR firms is 14.8% (12.1%), compared to 10.6% (6.3%) for strong-FTR countries. That is, comparing the means (medians), we find that firms in weak-FTR countries have 4.2 (5.8) percentage points higher cash holdings. These differences are all statistically significant at the 1%-levels. The table also reveals other important differences between companies in weak-FTR versus strong-FTR language countries, emphasizing the importance of controlling for firm characteristics in our subsequent regression models. 
B Controlling for Industry and Firm Heterogeneity
Because heterogeneity at the industry-and firm-levels may be responsible for the previously reported relations between language structure and corporate cash policy, we next turn to regressions to control for such sources of variation across the firms in our data set. Specifically, we estimate the following model specification:
where i indexes firms, j industries, and t years, X it are time-varying control variables, F are sets of firm fixed effect, and ϵ ijt is an error term. All reported standard errors in all relevant tables are White (1980) heteroskedasticity-robust and also double-clustered at the year-and country-levels. One concern with this result is that weak-and strong-FTR language countries may have different industry structures. For example, the language structure in a country may in part explain which firms and industries are created in a country, and industry may in turn correlate with the marginal benefit of cash holdings. 6 In column (2), we therefore add industry fixed effects based on 2-digit SIC codes. We find that industry differences do not explain our result as the size of the estimated effect of language structure on cash holdings is essentially unchanged even after we add industry fixed effects.
A related and important concern regarding these results is that companies in weak-and strong-FTR language countries have different firm characteristics, which may also correlate with corporate cash policy, therefore resulting in an omitted variables problem. In columns (3) to (6), we therefore add several sets of firm characteristics commonly used in research related to corporate cash holdings (e.g., Opler et al. (1999) and Bates et al. (2009) and Dividends. These variables capture a variety of previously studies economic mechanisms and frictions of relevance for the marginal benefit of corporate cash holdings, including economies of scale, growth opportunities, operating cash flows and risk, substitutes for cash, investment intensity, and so on. Column (7) includes all these firm characteristics simultaneously. We find that the point estimate on Weak-FTR Language is reduced somewhat when including all firm-level controls, but remains statistically significant at the 1%-level.
The results reported so far show a statistically and economically significant relation between language and corporate cash holdings using firm-level regressions. Specifically, firms in weak-FTR language countries are found to have higher equilibrium cash holdings. The estimated effect is found to attenuate only about 17% (= (0.041 − 0.034)/0.041) after we control for differences in industry composition of weak-and strong-FTR country firms and the same set of firm-level controls that have been found in pre-existing work to explain heterogeneity in cash policies.
The estimated effect of weak-FTR language is found to be very sizable. Firms in weak-FTR countries are found to have about 3.4 percentage points higher corporate cash holdings compared to firms in the same industry and with similar firm characteristics as strong-FTR firms. This effect is substantial considering that the average cash holding as a percentage of assets is 10.6% among strong-FTR countries. That is, the average weak-FTR language firm holds about 32.1% (= 0.034/0.106) more cash than the average strong-FTR language firm, controlling for industry and firm heterogeneity.
C Controlling for Country Heterogeneity
A potentially even more important concern with the results reported so far is that the regressions may omit variables that capture important economic differences across countries which are related to frictions in financial markets and thus the marginal benefits of corporate cash holdings. As a result, we estimate the following model specification:
where i indexes firms, j industries, k countries, and t years, X ikt are time-varying control variables, F are sets of firm fixed effect, and ϵ ijkt is an error term. Table 4 reports the relation between language and corporate cash holdings, controlling for several important sources of country variation. First, we control for a country's economic development.
To the extent that weak-FTR is related to a county's GDP and growth, the previously reported effect may simply represent heterogeneity in economic development among the sample of countries we analyze. It is worth emphasizing that among the largest emerging economies in the world, the so-called BRICS countries, there are both weak-and strong-FTR countries, so it is not obvious that economic development correlates with language structure, at least not based on this casual observation. In column (1), we find that controlling for standard measures of economic development, e.g., log of GDP/Capita, GDP/Capita Growth, and Real Interest Rate, does not alter our results.
Second, it is also critical to control for a country's legal origin. Indeed, legal origin is one of the most studied country characteristics in international corporate finance research in the past decade (e.g., La Porta et al. (1998 ), La Porta et al. (2000 , and La Porta et al. (2002)). 8 At the same time, it is important to emphasize that a priori our linguistics hypothesis provides a very different prediction than a legal origins hypothesis, i.e., these are not competing hypotheses. For example, French legal origin is generally associated with the weakest corporate governance, which in turn may correlate with higher corporate cash holdings because of more acute agency problems.
In contrast, French is a strong-FTR country, which suggests lower cash holdings based on the linguistics hypothesis. Interestingly, the correlation between language structure and legal origin is very weak, i.e., it is not a main concern that language structure is measuring legal origins. In column (2), we find that controlling for French, German, or Scandinavian Legal Origin does not change our previous conclusion. In column (3), we include several measures capturing cross-country variation in Creditor Rights (e.g., Djankov et al. (2007)) and Shareholder Rights (e.g., Djankov et al. (2008)) to attempt to further rule out that our language measure is absorbing corporate governance effects. 9
We also include a Legal Rights Index, i.e., the World Development Indicator (WDI) developed by the World Bank, to measure the degree to which collateral and bankruptcy laws protect the rights of borrowers and lenders. We find that standard measures of differences in creditor as well as shareholder rights can not explain the effect of weak-FTR on corporate cash holdings.
Third, we also control for a broad measure of "culture" based on religion, following earlier work.
Researchers in corporate finance have previously analyzed the effects of religion across countries (e.g., Stulz and Williamson (2003) ) and even within the U.S. (e.g., Hilary and Hui (2009)) on corporate behavior. Of course, the language structure measure we study is an integral part of a country's culture, but we want to rule out that it is another broadly studied measure of a country's culture that is responsible for our findings. Column (4) therefore includes measures of religion, i.e., catholics and protestants in the country, but our previous results do not change significantly. 10
Column (5) shows that this conclusion does not alter if we include all the previously analyzed country controls simultaneously.
Finally, colonization is a separate and potentially very important mechanism for the emergence of commonality of corporate behavior and decision-making, and this mechanism is also naturally related to language. Legal scholars have recently examined the effects of colonial history (e.g., Klerman et al. (2011)) separately from legal origin. In column (6), we therefore include colony fixed effects based on Klerman et al. (2011), but we find that the point estimate on Weak-FTR Language is unaffected.
The evidence reported so far supports our linguistics hypothesis: Language seems to be strongly related to corporate decision-making. Specifically, firms in weak-FTR language countries are found to have significantly higher equilibrium cash holdings for reasons that can not be easily attributable to industry-, firm-, or country-level characteristics of relevance for corporate cash policy. The estimated effect is found to attenuate an additional 12% (= (0.034 − 0.029)/0.041) after we also control for country heterogeneity. That is, country characteristics are somewhat less important in explaining the difference between weak-FTR and strong-FTR language companies' cash policies.
The estimated effect of weak-FTR language remains very sizable. Firms in weak-FTR countries are found to have about 2.9 percentage points higher corporate cash holdings compared to firms in the same industry and with similar firm and country characteristics as strong-FTR firms. As a result, the average weak-FTR language firm holds about 27.4% (= 0.029/0.106) more cash than the average strong-FTR language firm, controlling for important sources of variation across the firms in our data set.
D Alternative Measures of Language Structure
The previously reported results are based on a comparison of weak-and strong-FTR language countries. As an alternative, we may use several continuous measures of language structure. Table 5 reports results using continuous language structure measures. First, we examine a Verb 10 In management research, other measures of cultural differences across countries have also been developed (e.g., Hofstede (1980)). The reported results do not change if we also control for such culture measures.
Ratio measure. In column (1) to (3), we report model specifications with various sets of controls included. We find that the fewer the percentage of verbs that are grammatically future-marked, the larger the cash holdings. The estimated effect is -0.022 to -0.048, and statistically significant at least at the 5%-level. The estimated effect is also economically sizable. A one standard deviation reduction in Verb Ratio (0.389) corresponds to 0.856 (= 2.2 × 0.389) percentage points larger cash holdings (12.8% at the mean).
Second, we examine a Sentence Ratio measure. In column (4) to (6), we report model specifications with various sets of controls included. We find that the fewer the percentage of sentences that are grammatically future-marked, the larger the cash holdings. The estimated effect is -0.020 to -0.042, and statistically significant at the 1%-level. The estimated effect is also economically sizable.
A one standard deviation reduction in Sentence Ratio (0.431) corresponds to 0.862 (= 2.0 × 0.431) percentage points larger cash holdings (12.8% at the mean).
The previous conclusion of a significant relation between language and corporate cash holdings is confirmed by our finding that the results are strong also when we consider several alternative continuous measures of language structure.
E Alternative Estimation Methods
An obvious econometric concern with the data set we employ is that our regressions weigh countries disproportionately based on the number of firm observations in an analyzed country. We have to account for both cross and serial correlations in the data because if each firm-year is considered an independent observation, t-statistics will be overstated. We address this potential problem with inflation of observations and t-statistics in several ways. First, all reported standard errors in all relevant tables are double-clustered at the year-and country-levels. This constitutes a standard approach to address such concerns (e.g., Petersen (2009)). Second, Table 6 reports results using a variety of different alternative estimation methods.
In column (1) we regress average cash holdings on average firm characteristics, similar to some previous cash policy studies (e.g., Dittmar et al. (2003) ). In column (2), re-estimate our model specification after collapsing the data at the country-year level to directly deal with observation inflation concerns. Specifically, we first estimate the model specification without the Weak-FTR Language variable (but including all the other fixed effects and time-varying controls), then we collapse these residuals by country-years, and finally we re-estimate the effect of language structure in this collapsed data set using weighted least squares (WLS) with the total number of firms per country and year as weights. In column (3), re-estimate our model specification after collapsing the data at the country level to directly deal with the concern of serial correlation. In particular, we first re-estimate the model specification without the Weak-FTR Language variable, but with country fixed effects (and all the other fixed effects and time-varying controls), then we collapse the data at the country level, and finally we re-estimate the effect of language by regressing the country fixed effects on Weak-FTR Language using weighted least squares (WLS) with the total number of firm-years per country as weights. There is some variation with respect to the economic size of the point estimates, but they are all statistically significant at least at the 5%-level. Table 7 reports a number of other robustness checks.
F Robustness Checks
F.1 Accounting Standards
The language structure in a country may in part explain which accounting standards are created in a specific country. In column (1), we therefore use log of Cash/Sales as the dependent variable, rather than Cash/Assets. The argument is that sales may be less sensitive to country differences in accounting standards compared to assets. We use log to address potential extreme values of this specific cash measure. We find that the previous conclusion that weak-FTR language firms on average hold more cash is not affected by this alternative cash holdings measures.
F.2 Industry Heterogeneity
In the previously reported regressions we control for industry-level heterogeneity by including industry fixed effects based on 2-digit SIC codes. We find only a very small reduction of the estimated effect when controlling for industry heterogeneity. In column (2), we therefore include fixed effects based on 3-digit SIC codes, but the results are remain the same (the point estimate is still 0.028). Firm-and country-level variation appear to be more important compared to industry heterogeneity in explaining our the unconditional difference in cash policy between weak-and strong-FTR language companies.
F.3 Continent Fixed Effects
Different continents may have common cultural components. In column (3), we therefore add continent fixed effects. While this reduces the size of the effect attributable to weak-FTR language, the effect is still statistically and economically very sizeable. On each continent, different languages have common components. For example, the Chinese language has significantly influenced the Japanese and Korean languages. As a result, in this model specification, common language component influences will be absorbed by the continent fixed effects rather than by the Weak-FTR Language indicator alone.
F.4 Excluding U.S. and Largest Countries
Observations from the U.S. constitute a very significant proportion of the data set we analyze (27.2%). In column (4), we therefore exclude all U.S. firms, and we find that the estimated effect of language is somewhat stronger than previously reported. That is, our results are not driven by the U.S. alone. In column (5), we drop both the largest weak-FTR language country (Japan) in terms of number of firms and the largest strong-FTR language country (U.S.). The point estimate is comparable to the one reported for the full data set (0.028 versus 0.025).
G Discussion of Remaining Empirical Challenges
Our study has to combat several empirical challenges. While our regression estimates strongly suggest that a language's FTR is a central explanation for corporate behavior and decision-making, the reported regressions are fundamentally cross-country in nature. This is a problem our study has in common with other research, including studies of language structure in economics and international corporate finance studies. We have attempted to address this concern in several ways.
First, we control for the most obvious confounders, including those employed by Chen (2013) , in legal origins research in corporate finance (e.g., La Porta et al. (2008)), and international cash policy studies (e.g., Bates et al. (2009)) . That is, our results can not be easily explained by an aggressive set of industry-, firm-, and country-level characteristics used in related research. Second, we deal with concerns about inflation of observations, i.e., the fact that we have a large number of observations for each country.
One may argue that we are estimating a set of country fixed effects as language structure changes slowly, if at all, in most countries. As a result, it is not possible econometrically to identify language structure effects separately from country fixed effects. Rather than capitulating to this fact, our estimates should be viewed as an economic, as opposed to simply an econometric, explanation for country heterogeneity which changes only very slowly over time. That is, cultural differences across countries can inform us about heterogeneity in corporate decision-making, and language is one aspect intimately associated with a country's culture and identity. Importantly, language is not any aspect of culture, but one that is researched carefully by linguistics-specialist scholars, and one that has recently been found to explain individual behavior in economics.
To combat these challenges even further, we turn next to further evidence and extensions related to language and corporate decision-making.
V Further Evidence and Extensions
In this section, we report further evidence and extensions related to our linguistics hypothesis.
A Pre-versus Post-Financial Crisis Evidence
The precautionary motive for corporate cash holdings implies that firms are concerned about an event that adversely affects the firm's ability to access external finance (e.g., a credit market freeze), but there is significant uncertainty about the time when the event will occur. Our linguistics hypothesis argues that language may affect time distance perceptions. Specifically, speaking about future events in present tense may result in weak-FTR language speakers perceiving future events as relatively less distant.
The financial crisis of 2008 constitutes an event which arguably increased the salience of the probability of an event that adversely affects credit markets. This crisis event was observable by all companies, whether more affected (e.g., U.S. companies) or relatively less affected (e.g., Chinese companies). The question we attempt to address in this section is whether firms in weakversus strong-FTR language countries responded differentially to the increase in the salience of the probability of a credit market freeze. We compare the pre-crisis period 2004-2006 and the post-crisis period 2010-2012. Specifically, we estimate the following model specification:
where i indexes firms, j industries, k countries, and t years. Post-Crisis is an indicator variable that is one for the 2010-2012 subperiod, and zero otherwise. X ikt are time-varying control variables and F are sets of firm fixed effect. ϵ ijkt is an error term. Table 8 reports the results. Column (1) simply re-estimates the previously reported model specification to verify that the relation between language structure and corporate cash holdings is found also for this subperiod. Column (2) shows that firms' cash holdings on average are higher in the post-crisis subperiod. Column (3) shows that this post-crisis effect is significantly stronger among weak-FTR country companies. That is, weak-FTR language firms responded more significantly to the financial crisis compared to strong-FTR language firms. The point estimate on the interaction effect Weak-FTR Language × Post-Crisis is positive and statistically significant at the 1%-level. In particular, we find that weak-FTR language firms on average increased their cash holdings about 66.7% more compared to strong-FTR language firms. It is important to emphasize that we control for companies' operating cash flows and other heterogeneity across firms, so our result is not simply driven by weak-FTR language firms being less adversely affected by the crisis and therefore increasing their cash holdings during the crisis. 11
The pre-versus post-financial crisis evidence is consistent with firms responding to a salient financial crisis event, and the response function being differential for weak-compared to strong-FTR language companies, potentially because future expected crises events appear relatively more vivid, immediate, and less distant in weak-compared to strong-FTR countries. This empirical evidence based on responses to an event that adversely affects firms' abilities to access external finance is consistent with language impacting belief formation about future crisis events that are relevant for corporate behavior and decision-making.
B Difference-in-Differences Evidence
An event where a country exogenously changes its language from strong-FTR to weak-FTR language (or vice versa) would provide researchers with important evidence on the potential effect of language structure on corporate behavior and decision-making. In reality, such events are obviously not common. Nonetheless, the increasing use of Chinese, in particular the Cantonese dialect, in the business domain in Hong Kong post the 1997 handover event provides an interesting opportunity to examine whether Hong Kong firms' corporate policies have changed in a direction predicted by our linguistic hypothesis. 12
As brief background, we note that Hong Kong was ceded to the British by the Qing Dynasty of China in 1842. For 150 years, English was "the principal medium for intra-governmental written communication and records [...], [and] the preferred language for written contracts and records in the commercial sector (p. 11, So (1996) ). Chinese was officially declared a co-language in 1974, but did not hold an equal position with English. 13 Post-1997, Chinese is being used increasingly in the business domain in Hong Kong, and the official language status is also emphasized by Chapter 1, Article 9 of the Hong Kong Basic Law: "in addition to the Chinese language, English may [emphasis added] also be used as an official language by the executive authorities, legislature and judiciary of the Hong Kong Special Administrative Region."
12 We believe that the language change in the business domain in Hong Kong is the most significant event of its sort in our data set. There exist other, but more challenging, events. For example, following the fall of the Wall in Europe in 1989, the influence of the Russian language diminished in the business domain in former Eastern European countries. There are several problems with an analysis of this event. First, it is difficult to obtain pre fall of the Wall data on corporate decision-making. Second, this event coincides with drastic changes of the economic systems in the affected countries. Finally, in many cases, the reduced influence of the Russian language, a strong-FTR language, was replaced by another strong-FTR language (e.g., Czech, German, and Polish) in the more market-oriented former Eastern European countries.
13 For example, legislation affecting commerce in Hong Kong was enacted only by English before 1987, and there was no civil cases being heard in Chinese by the High Court before 1995.
We employ a differences-in-differences approach to examine changes in cash holdings during a period when Hong Kong companies experienced an increasing use of a weak-FTR language in the business domain. That is, we estimate the following model specification:
where i indexes firms, j industries, k countries, and t years. Post-1997-Handover is an indicator variable that is one post the 1997 Hong Kong handover event, and zero otherwise. X ikt are timevarying control variables and F are sets of firm fixed effect. ϵ ijkt is an error term. Table 9 shows the findings. In column (1), we find that the point estimate on the interaction effect Hong Kong×Post-1997-Handover is positive and statistically significant at the 1%-level. That is, Hong Kong firms on average increased their corporate cash holdings in the post 1997 handover period compared to non-Hong Kong firms. It is important to emphasize that this result can not be easily explained by industry, firm, or country characteristics that may also have changed at the time of the event. We also note that Hong Kong's unchanged sovereign debt rating is inconsistent with a significant increase in country risk around the 1997 handover event, and there was no obvious change in financial market development that may have been expected to increase the marginal benefit of cash holdings.
While this differences-in-differences approach addresses several empirical challenges, one concern is that the control group comprises a very diverse set of firms. In column (2), we therefore use a set of firms in South East Asian countries also affected by the 1997 crisis as a control group, but our estimated effect does not change. In column (3), we use only Singapore firms as the control group. Both Hong Kong and Singapore are British ex-colonies located in South East Asia, have
English as one of their languages, have civil law origin and similar legal rights indexes, and were both affected by similar potentially confounding events around the 1997 handover (e.g., the Asian financial crisis). That is, Hong Kong firms increased their cash holdings by about 2.9 percentage points (or 15.6% compared to the mean cash holdings of Hong Kong companies) in comparison with Singapore firms in the same industry and with similar firm characteristics.
Our interpretation of these results is that the increasing use of the Chinese language in the business domain in Hong Kong is increasingly reflected also in the corporate behavior and decisionmaking among affected firms.
C Within-Country Evidence
C.1 Weak-and Strong-FTR Languages Within One Country
The previously used model specifications identify effects of language using variation across countries. Some countries have both weak-FTR and strong-FTR languages, allowing for within-country analysis, i.e., holding all country-specific institutional characteristics fixed. For example, Switzerland has four official languages: German, French, Italian and Romansh. Three of them are classified as weak-FTR languages (French, Italian, and Romansh). Switzerland therefore provides an interesting opportunity to examine the effect of language within one country. As a result, we estimate the following model specification:
where i indexes firms, j industries, and t years, X it are time-varying control variables, F are sets of firm fixed effect, and ϵ ijt is an error term.
We use the main language spoken in the region (canton) of a Switzerland firm's headquarters to classify a company as a weak-FTR or strong-FTR language firm. As a result, in this withincountry analysis, Weak-FTR Language is an indicator variable that is one if a firm is headquartered in a region where the main language is a weak-FTR language, and zero otherwise. 17.6% of the Switzerland firms in our data set are weak-FTR versus 82.4% strong-FTR region firms. While our measure is clearly an imperfect approximation, we believe that it is more likely to be noisy than systematically biased in favor of our linguistics hypothesis. 
We use the main language spoken in the region (province) of a Canada firm's headquarters to classify a company as a "placebo" weak-FTR language firm. As a result, in this within-country analysis, Placebo Weak-FTR Language is an indicator variable that is one if a firm is headquartered in a region where the slightly weaker among the strong-FTR languages is the dominant language.
Column (2) reports that the size of the placebo weak-FTR language effect is only about one fifth (= 0.007/0.034) of the size of the actual within-country weak-FTR language effect in the previous column. We find that there is no statistically significant difference in corporate cash holdings of Canada companies depending on the language in the region of the headquarters. This placebo analysis adds to the evidence that language explains heterogeneity in corporate policies.
VI Conclusion
In this paper, we have introduced language as a new explanation for heterogeneity in corporate decision-making. Speakers of strong "future time reference" (FTR) languages (e.g., English) are habitually required to distinguish between the future and the present, while speakers of weak-FTR languages (e.g., Chinese) are not. We hypothesize that speaking about future events in present tense results in firms perceiving future events of relevance for corporate behavior, e.g., adverse credit market conditions, as less distant. We apply this argument to the precautionary motive for cash policy. Our finding is consistent with languages that are less future-oriented inducing corporate decision-makers to hold relatively more cash, for example because those who speak such languages believe that events relevant for precautionary cash holdings (e.g., a credit market freeze) may occur relatively sooner in time.
The collage of empirical evidence reported in this paper paints a very consistent picture about the impact of language on corporate decision-making using a variety of different empirical approaches. Firms in weak-FTR language countries are found to have significantly higher equilibrium cash holdings. The effect is not found to attenuate significantly even after controlling for differences in industry composition of weak-and strong-FTR country firms or including an aggressive set of firm-and country-level controls that have been found in pre-existing work to explain heterogeneity in cash policies. The estimated economic effect is very sizable: Firms in weak-FTR countries have about 2.9 percentage points higher corporate cash holdings compared to firms in the same industry and with similar firm and country characteristics as strong-FTR firms. That is, the average weak-FTR language firm holds about 27.4% more cash than the average strong-FTR language firm.
We also find further empirical evidence consistent with the linguistics hypothesis. First, we find that weak-FTR language firms' cash holdings increased more post the 2008 financial crisis compared to strong-FTR language firms, potentially because future events appear less distant in weak-FTR countries. Second, we find that Hong Kong based companies, compared to relevant control groups, increased their cash holdings as Chinese as a weak-FTR language increased in importance in the business domain post the 1997 handover event. Finally, we find that firms in weak-FTR language regions have higher cash holdings than those in strong-FTR language regions within a country.
What does our evidence explain and not explain? Our linguistics hypothesis adds to emerging research on the effects of language on economic behavior, introduces a new explanation for heterogeneity in corporate cash policy, and informs researchers about the mechanisms behind the formation of beliefs within firms. Importantly, our evidence shows that language affects not only individual behavior but also corporate decision-making. Our empirical evidence also suggests a number of avenues for future research related to language and corporate finance. First, we may analyze language structure measures other than future time referencing and corporate policies other than corporate cash holdings. Second, the English language is spreading to different countries, which raises the question of whether such language-related changes in a country affect corporate decision-making. Finally, our evidence does not explain why some languages have weak future ref-
erencing. For example, why did the Chinese language over thousands of years endogenously develop in a way that lacks explicit future reference while English has strong future reference? While the evolutionary origins of languages may be of more interest to linguistics researchers than economists, to the extent that we are able to learn something about common genetic or cultural factors that may also affect individual and corporate decision-making, financial economists have yet to learn more from language evolution.
Appendix Variable Definitions
Category/Variable Description
Cash Holdings
Cash/Assets Cash and marketable securities, divided by total assets. Data from Standard & Poor's Compustat Global database.
Language Structure Measures
Weak-FTR Language An indicator variable which is one if a country's official language is identified as a weak-FTR ("future time reference") languages, and zero otherwise. Data from Chen (2013) . Verb Ratio
The number of verbs which are grammatically future-marked, divided by the total number of future-referring verbs. Data from Chen (2013) . Sentence Ratio
The proportion of sentences regarding the future which contains a grammatical future-marker. Data from Chen (2013) .
Firm Characteristics
Firm Size Log of book value of assets. Market-to-Book Ratio Book value of assets minus book value of equity plus market value, divided by book value of assets.
Cash Flow/Assets Earnings after interest, dividends, and taxes but before depreciation, divided by total assets. Cash Flow Volatility Standard deviation of industry cash flow to total assets. Industries are classified using 2-digit SIC code. For each firm-year, we calculate the standard deviation of cash flow to assets over the past 10 years. Capex/Assets Capital expenditures divided by total assets. Net Working Capital/Assets Net working capital minus cash divided by total assets.
R&D/Sales R&D expenses divided by sales. The variable is set to zero if the value of R&D expenses is missing. Acquisitions/Assets Cash flows associated with acquisition divided by total assets. Leverage Long-term debt plus debt in current liabilities divided by total assets. Dividend An indicator variable that is one if a firms pays a common dividend, and zero otherwise. Chen (2013) . The Appendix contains the definitions of all the variables. We drop observations with accounting data in the top and bottom 1% of the empirical distributions.
Country Characteristics
Firms in Weak-FTR versus Strong-FTR Language Countries
Difference in Means Chen (2013) . The Appendix contains the definitions of all the variables. We drop observations with accounting data in the top and bottom 1% of the empirical distributions. Standard errors are reported within parentheses and are heteroskedasticity-robust and double-clustered at the year-and country-levels. ***, **, * means that the point estimate is significantly different from zero at the 1%, 5%, and 10% levels, respectively.
(1) (2011) . The Appendix contains the definitions of all the variables. We drop observations with accounting data in the top and bottom 1% of the empirical distributions. Standard errors are reported within parentheses and are heteroskedasticity-robust and double-clustered at the year-and country-levels. ***, **, * means that the point estimate is significantly different from zero at the 1%, 5%, and 10% levels, respectively.
(1) (2011) . The Appendix contains the definitions of all the variables. We drop observations with accounting data in the top and bottom 1% of the empirical distributions. Standard errors are reported within parentheses and are heteroskedasticity-robust and doubleclustered at the year-and country-levels. ***, **, * means that the point estimate is significantly different from zero at the 1%, 5%, and 10% levels, respectively.
(1) Chen (2013) . The Appendix contains the definitions of all the variables. We delete the accounting data at the 1% and 99% values of the empirical distributions. Standard errors are reported within parentheses and are heteroskedasticity-robust and double-clustered at the year-and country-levels. Column (1) reports regressions of country means. Column (2) reports second-stage estimates from the following estimation: We first estimate the model specification without the Weak-FTR Language variable (but including all the other fixed effects and time-varying controls), then we collapse these residuals by country-years, and finally we re-estimate the effect of language structure in this collapsed data set using weighted least squares (WLS) with the total number of firms per country and year as weights. Column (3) reports second-stage estimates from the following estimation: We first re-estimate the model specification without the Weak-FTR Language variable, but with country fixed effects (and all the other fixed effects and time-varying controls), then we collapse the data at the country level, and finally we re-estimate the effect of language by regressing the country fixed effects on Weak-FTR Language using weighted least squares (WLS) with the total number of firm-years per country as weights. ***, **, * means that the point estimate is significantly different from zero at the 1%, 5%, and 10% levels, respectively.
(1) (2) (3) (4) (1) and Cash/Assets in columns (2) to (5). Weak-FTR Language is an indicator variable which is one if a country's official language is identified as a weak-FTR ("future time reference") languages, and zero otherwise. This classification is based on Chen (2013) . The Appendix contains the definitions of all the variables. We delete the accounting data at the 1% and 99% values of the empirical distributions. Standard errors are reported within parentheses and are heteroskedasticity-robust and double-clustered at the year-and country-levels. ***, **, * means that the point estimate is significantly different from zero at the 1%, 5%, and 10% levels, respectively.
(1) The table reports regressions of corporate cash holdings where we control for industry, firms and country heterogeneity. Only Switzerland based companies are included in the analysis in column (1). Only Canada based companies are included in the analysis in column (2). The dependent variable is Cash/Assets. Weak-FTR Language is an indicator variable that is one if a firm is headquartered in a region (canton) where the main language is a weak-FTR language, and zero otherwise. Placebo Weak-FTR Language is an indicator variable that is one if a firm is headquartered in a region (provice) where English is the dominant language, and zero otherwise. The language classification is based on Chen (2013) . The Appendix contains the definitions of all the variables. We drop observations with accounting data in the top and bottom 1% of the empirical distributions. Standard errors are reported within parentheses and are heteroskedasticity-robust and double-clustered at the year-and canton-levels. ***, **, * means that the point estimate is significantly different from zero at the 1%, 5%, and 10% levels, respectively. 
